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SOKANDE : Decoresponz i Helsingborg AB 

UPPFINNINGENS BENAMNING : REFLEKTERANDE MATERIAL 

5 

Foreliggande uppfinning avser ett material for varm- 
fornuiing samt anvandning av detta material vid framstall- 
ning av en ref lekterande produkt medelst varmf ormning . 

Under utovning av olika aktiviteter i mer eller mind- 

10 re dalig belysning ar det viktigt for den utovande personen 
att vara val synlig. For narvarande skyddar man sig numera 
endast nodtorftigt med olika typer av reflexer for att vara 
synlig vid daliga 1 jusbetingelser . Detta galler inte enbart 
for manga typer av f ritidsaktiviteter , sasom cykling och 

15 ridning, utan aven vid mer yrkesutovande aktiviteter, som 
for exempelvis brandman eller byggnadsarbetare, vilka beho- 
ver skydda sig med adekvata reflexer under sin yrkesutov- 
ning. I detta sammanhang avses med en "reflex" en reflexion 
av ljus som aterkastas i riktningar, som ligger nara belys- 

20 ningsriktningen. 

Det ar speciellt viktigt i den hektiska trafikmiljo 
som numera forekommer att skydda huvudet; detta galler for 
saval barn som vuxna. Konventionella hjalmar ger emellertid 
ingen hjalp att enkelt upptackas av t ex motorforare vid 

25 daliga 1 jusf orhallanden, och anvandaren kan aven om han 
anvander hjalm riskera att skadas i en trafikolycka vid 
sadana tillf alien. For att varna en motorforare under dessa 
forhallanden finns det nu olika typer av ref lekterande 
varningsmarken kommersiellt tillgangliga , som ar synliga pa 

30 natten da de belyses. 

Ordinara, plana reflexer har emellertid en begransat 
skyddande effekt i och med att de enbart avger ljus da 
traffas av ljus fran ett enda hall. Visserligen forekommer 
det olika slags s j alvhaf tande , ref lekterande tejp, som kan 

35 fastas pa t ex kladesplagg eller hjalmar. Emellertid kan 
ett sj alvhaf tande material, sasom en dekal, p.g.a. veck- 
bildning ej appliceras pi en valvd yta. Ej heller kan det 
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av samma skal appliceras pa ett arkformigt material som 
darefter medelst varmf ormning anbringas pa en valvd yta, 
eftersom materialet da kommer att spricka eller krackelera . 
Pa grund av ovan namnda problem forlorar ref lekterande 
5 material enligt kand teknik, som applicerats pa oregel- 

bundna eller valvda ytor, darfor snabbt sina ref lekterande 
egenskaper . 

Det avses salunda att genom uppfinningen astadkomma 
ett ref lekterande material som kan anvandas bade som ett 
10 ref lekterande plant ark i sig och som ett material vid 

varmf ormning, f oretradesvis vid vakuumf ormningen, till en 
valvd eller oregelbunden yta, varvid materialet bibehaller 
sin ref lekterande formaga utan sprickbildning eller 
krackelering. 

15 i detta syfte har materialet enligt uppfinningen 

erhallit de kannetecken, som framgar av patentkravet 1, och 
dess anvandning har erhallit de kannetecken, som framgar av 
patentkravet 14 . 

For narmare forklaring av uppfinningen hanvisas till 
20 bifogade ritning, pa vilken 

FIG 1 schematiskt visar ett tvarsnitt genom ett 
arkformigt ref lekterande material enligt uppfinningen, 

FIG 2 schematiskt visar ett tvarsnitt av en vidare- 
utveckling av den i FIG 1 visade utf oringsf ormen av 
25 materialet enligt uppfinningen, 

FIG 3 schematiskt visar ett tvarsnitt genom en alter- 
nativ utf oringsf orm av materialet enligt uppfinningen, och 

FIG 4 schematiskt visar ett tvarsnitt genom ett 
material enligt en foredragen utf oringsf orm av 
30 uppfinningen. 

I FIG 1 visas materialet enligt uppfinningen i sin 
enklaste form och bestir av ett plant ark 1, som ar belagt 
med ett ref lekterande skikt 2. Arket 1 kan vara av alia 
typer av plast. Emellertid foredrages att arket utgores av 
35 ett transparent, termoplastiskt polymermaterial , fore- 
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tradesvis glasklar polyvinylklorid (PVC) eller polyester, 
varvid polyestern torde anvandes eftersom det att den ar 
mer miljovanlig. 

Det ref lekterande skiktet 2 bestar av en suspension 

5 av parlor, exempelvis av glas eller plast, i en vidhaftande 
substans, f oretradesvis en lack. Med lack avses i detta 
sammanhang en opigmenterad vatska med ett organiskt film- 
bildande amne, som kan vara en naturharts, en syntethats 
eller en olja, och f oretradesvis anvandes en s k screen- 

10 tryckslack. 

Det ar en viktig aspekt av uppf inningen, att parlor 
av lamplig storlek blandas med en vidhaftande substans. 
Foretradesvis har parlorna en diameter mellan 0,01 och 
0,05 mm. Den vidhaftande substansen maste kunna fasta pa 

15 plasten samtidigt som den skall kunna binda till parlorna 
och utgor saledes en etsande, glasklar limbelaggning . Med 
etsning avses i detta sammanhang en okning av den anvanda 
plastens ytrahet genom upplosning av densamma. Efter appli- 
ceringen av det ref lekterande skikt 2 hardas den vidhaf- 

20 tande substansen i form av en lack, foretradesvis med 

varme, men den kan aven hardas pa andra satt, t ex genom 
bestralning. 

For att ett ref lekterande laminerat material enligt 
uppf inningen skall kunna erhallas, blandas vidhaftande 

25 substans och parlor av exempelvis glas eller plast till en 
suspension, vilken maste ha en passande konsistens for att 
parlorna av mikroskopisk storlek skall kunna overfores till 
det plana arket 1 medelst kand teknik i form av duktryck. 
Detta ar en metod som normalt anvandes for att anbringa ett 

30 monster pa ett plastark, som skall utsattas for termoform- 
ning. Parlornas storlek ar saledes aven avpassade att kunna 
passera genom de oppna halen i en dukstencil, som normalt 
anvandes for att pressa ett monstermedium mot arket. Da de 
anvanda parlorna ar av glas maste dessa vara polerade 

35 parlor av hog kvalitet. Lampligen anvandas samma typ av 
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glasparlor som i f orekommande ref lekterande tejp. Fore- 
tradesvis ligger glasparlornas storlek inom omradet 0,01- 
0,05 mm . 

Genom detta forfarande forankras suspensionen pa det 

5 plana materialet, varvid en reflexyta astadkomraes . Ju fler 
parlor som kan inblandas i suspensionen desto battre 
reflexverkan erhalles. Harvid kunde den i den vidhaftande 
substansen i form av en lack suspenderade mangden glas- 
parlor overraskande utgora sa mycket som 85 %. Detta 

10 medfor, att det atgar ca 1 kg glasparlor for att tacka 

4-5 m 2 av arket, vilket efter termoformning exempelvis kan 
utnyttjas till skal for ca 50 hjalmar av normalstorlek . 

Materialet enligt uppfinningen enligt denna 
utforingsform kan aven utnyttjas att astadkomma en reflex 

15 at tva hall genom att det ref lekterande skiktet appliceras 
pa bagge sidorna av en lamplig yta . Lampligen ar denna yta 
ett ark av plastmaterial , som kan termoformas. Foretrades- 
vis anvandas alia slags forekommande material av polyvinyl- 
klorid (PVC) , dvs samtliga termoplastiska material som 

20 utgores av polymerer av vinylklorid. Aven utan termoform- 
ning kan det plana, ref lekterande materialet anvandas i 
form av t ex ett vagmarke eller annat varningsmarke, som 
anger fara eller andra forhallanden som bor observeras av 
allmanheten. 

25 Nar det ref lekterande skiktet 2 pa arket 1 har 

applicerats, kan andra motiv tryckas pa materialet enligt 
uppfinningen. Darefter varmformas dessa, t ex genom vakuum- 
formning, till en form, som motsvarar de valvda ytor, som 
de bildade skalen ar avsedda att passa till. Det termoplas- 

30 tiska materialet enligt uppfinningen i form av en plan 

eller flexibel skiva eller folie av en for vakuumf ormning 
tillracklig tjocklek uppvarmes harvid till varmform- 
ningstemperaturen for detsamma och formas till den 
generella konturen hos ett formverktyg med hjalp av en 

35 tryckdif f erens . Vakuumf ormning utfores saledes med kand 
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teknik vid 13 0 °C, varvid materialet drages och spannes ut 
till skal, soiti har formen av exempelvis en hjalm. 

Efter avsvalning av de bildade tunna skalen sagas 
dessa till enskilda enheter, och hal stansas eventuellt i 
5 dem. Om skalen skall anvandas till en fardig produkt i form 
av en hjalm, limmas slutligen skalen pa en innerhj aim, som 
besitter den for huvudet skyddande effekten. 

Hjalmen kan darefter, om sa onskas, byggas in med 
ytterligare ett lager av plast . Detta kan vara nodvandigt, 
10 eftersom den faktiska reflexen kan dampas , t ex vid fuktig 
vaderlek. Darfor lagges ytterligare en belaggning (coating) 
pa den fardiga produkten, dvs ett lager som raedfor att det 
ref lekterande skiktet skyddas och forstarkes an mer. Detta 
kan astadkommas genom att, sa som visas i FIG 2, ett ytter- 
15 ligare skikt 3 av f oretradesvis PVC medelst exempelvis hog- 
f rekvenssvetsning anbringas pa det ref lekterande skiktet 2, 
som i sin tur ar anordnat pa det plana arket 1 . 

En mer kostnadsef f ektiv utf oringsf orm av uppfinningen 
enligt FIG 1 visas i FIG 3, varvid liksom ovan utnyttjas 
20 ett plant ark 1 av f oretradesvis ett vakuumf ormbart 

plastmaterial . I denna utf oringsf orm ar pa arket 1 anordnat 
ett skikt 4a av vidhaftande substans, pa vilket ett tunt 
skikt 5 av parlor ar applicerat. Over detta skikt av parlor 
ar anyo ett skikt 4b av vidhaftande substans anordnat . 
25 Skikten 4a och 4b utgores f oretradesvis av samma 

transparenta, glasklara vidhaftande substans i form av en 
lack, varvid lacken i skiktet 4a ar etsande sa som i 
foregaende utf oringsf ormer. 

Med hanvisning till FIG 3 astadkommes det reflek- 
30 terande laminerade materialet genom att det etsande skiktet 
4a av vidhaftande substans appliceras pa arket 1. Innan 
detta skikt har torkat fordelas parlor pa detsamma. Detta 
kan exempelvis astadkommas maskinellt med en utrustning 
som vanligtvis utnyttjas for att belagga med olika slags 
35 pulver. Harvid skakas t ex glasparlor sa att de faller ned 
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pa det fortfarande klibbiga skiktet 4a, varigenom ett mono- 
loger av glasparlor kommer i kontakt med detsamma med ej 
vidhaftande parlor ovanpa. Arket med tillhorande skikt 4a 
och 5 far darefter lov att passera en ugn for hardning av 

5 den vidhaftande substansen i skiktet 4a. Nar val detta 

hardats, kan ej vidhaftande glasparlor sugas av och ater- 
anvandas . Ett nytt skikt 4b med vidhaftande substans appli- 
ceras darefter pa glasparleskiktet 5, varefter arket med 
tillhorande skikt anyo far lov att passera ugnen for hard- 

10 ning av skiktet 4b. 



ningen kan vakuumformas till ett ref lekterande skal att 
appliceras pa en valvd yta utan att nagon krackeleringen 
sker under formningsforf arandet . Den ref lekterande ytan ar 

15 for manga tillampningar tillrackligt effektiv for att en 
effektiv reflexverkan skall kunna erhallas. 

I FIG 4 visas en utf oringsf orm, som ar speciellt 
foredragen da materialet enligt uppfinningen skall ut- 
nyttjas for ref lekterande hjalmar. Genom att anordna 

20 produkten i form av ett skal fran materialet enligt 

uppfinningen t ex pa insidan av en cykelhjalm, i vilken 
urtagningar gjorts for det ref lekterande materialet, kan 
den ref lekterande produkten anvandas pa ett mer fran 
omgivningen skyddat stalle. Detta astadkommes i denna 

25 utf oringsf orm genom att skikten hos materialet enligt 

uppfinningen ar anordnade pa den sida av arket 1 som ej i 
den fardiga hjalmen kommer att vara riktad mot belysnings- 
kallan, dvs arket 1 fungerar som skyddande skikt for ovriga 
skikt . 

30 Med hanvisning till FIG 4 ar ett fargskikt 6 anordnat 

raellan arket 1 och skiktet 4a av vidhaftande substans. 
Fargskiktet 6 utgores av en transparent (genomsynlig) farg 
som ar kand inom tekniken och som kan uteslutas i beroende 
av slutproduktens design och utseende. Det ref lekterande 

35 skiktet 5 ar sa som i foregaende utf oringsf orm anordnat i 



Aven materialet enligt denna utf oringsf orm av uppfin- 
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form av ett enda lager av parlor, exempelvis av glas eller 
plast, raellan tva skikt, 4a och 4b, av vidhaftande sub- 
stans. Den anvanda vidhaftande substansen torde harvid 
kunna etsa saval f arg som plast . 

5 For att forstarka ref lexen ytterligare ar ett skikt 7 

av ett material med hog glans, t ex av silver eller alumi- 
nium, anordnat pa skiktet 4b av vidhaftande substans . 
Foretradesvis anvandes aluminiumpartiklar . Da det reflek- 
terande skiktet 5 belyses, kommer saledes det ljus som inte 

10 omedelbart aterkastas av detta skikt att reflekteras med en 
total reflektans av skiktet 7 och vidarebef ordras mot 
betraktaren efter refraktion av parlorna i skiktet 5. 

Skiktet 7 pafores, foretradesvis i form av en 
kommersiell pasta aluminiumpartiklar, laminatet enligt 

15 uppfinningen medelst ovan namnda kanda teknik i form av 
duktryck . 

Det ref lekterande laminerat materialet enligt upp- 
finningen kan darefter upphettas till en for vakuumf ormning 
lamplig temperatur, t ex 130 °C, varefter vakuumf ormning 

20 utfores sa som beskrivits ovan. Det arkformiga 

ref lekterande material enligt uppfinningen maste harvid ha 
en tillracklig tjocklek med tanke pa den efter vakuum- 
f ormning tilltankta produkten. Exempelvis kan materialet 
vakuumformas till ett hjalmskal som blir hogref lekterande 

25 fran utsidan med det ref lekterande skiktet pa insidan av 
hjalmen, vilket darmed kommer att skyddas fran all typ av 
skadegorelse . Salunda kan en hjalm av slagtalig plast 
erhallas med saval ref lekterande monster som sedvanliga 
monster, vilket kan medfora en okad traf iksakerhet , 

30 speciellt for barn. 

Det bor papekas, att ett fargskikt, om sa onskas, kan 
anordnas pa motsvarande satt i ovriga utforingsf ormer av 
uppfinningen. Fargskiktets placering i lamellatet ar harvid 
inte avgorande. En farg kan aven iblandas suspensionen av 

35 parlor och vidhaftande substans, varvid en reflex av fargen 
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erhalles. Fargerna bor harvid aven vara transparenta . 
Vidare ar det av vikt att samtliga transparenta bestands- 
delar i materialet enligt uppfinningen bibehaller denna 
egenskap efter varraf ormning , sasom vakuumf ormning . 

5 Varnande artiklar, som tillverkats medelst fore- 

liggande uppfinning, erbjuder en ref lekterande konstruktion 
som ar varaktig, relativt billig och val synlig under 
daliga, naturliga 1 jusf orhallanden, speciellt pa natten da 
de ref lekterande elementen lysas upp av en yttre, aktiv 

10 ljuskalla, sasom ljuset fran en bilstralkastare . Genom att 
materialet enligt uppfinningen kan vakuumf ormas kan upp- 
finning utnyttjas for okad sakerhet, speciellt i trafiken. 
Produkter med en oregelbunden eller valvd yta kan fram- 
stallas med en andamalsenlig reflexverkan da foreliggande 

15 uppfinning utnyttjas. Salunda kan allehanda ljusref lek- 
terande produkter astadkommas, sasom cykelhj almar bygg- 
hjalmar, lekhj almar for barn etc. Uppfinningen kan saledes 
utnyttjas som ett ref lekterande material med formaga att 
reflektera ljus och darmed bli synlig fran alia hall, dvs 

20 ett retroref lekterande material som alstrar en reflex i 

alia riktningar och som saledes kan anvandas som en person- 
reflex. Aven andra produkter for okad traf iksakerhet dar en 
heltackande och ref lekterande yta onskas , sasom navkapslar 
med dekor och ref lekterande monster, kan erhallas med 

25 anvandande av uppfinningen. 
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PATENT KRAV 



1. Material for varmf ormning, kanneteck- 
n a t av att materialet utgores av ett skikt (2, 5) av 

5 ref lekterande parlor i en vidhaftande transparent substans 
vilket pa sin ena sida ar anordnat i anslutning till ett 
forsta plastskikt (1) . 

2. Material enligt krav l, kannetecknat 
av att i anslutning till den andra sidan av skiktet (2) av 

10 ref lekterande parlor i en vidhaftande transparent substans 
ar anordnat ett andra plastskikt (3) . 

3. Material enligt krav 1, kannetecknat 
av att den vidhaftande substansen utgores av ett forsta och 
ett andra skikt (4a, 4b) omgivande ett skikt (5) av 

15 ref lekterande parlor, varvid det forsta skiktet (4a) ar 
anordnat i anslutning till det forsta plastskiktet (1) . 



kannetecknat av att parlorna ar av glas eller 
plast . 

6. Material enligt nagot av foregaende krav, 
kannetecknat av att parlorna har en diameter 

25 mellan 0,01 och 0,05 mm. 

7. Material enligt nagot av kraven 1-3, kanne- 
tecknat av att plastskiktet (1, 3) ar transparent. 

8. Material enligt krav 6, kannetecknat 
av att plastskiktet (1, 3) utgores av polyvinylklorid eller 

30 polyester. 

9. Material enligt krav 8, kannetecknat 
av att da det andra plastskiktet (3) utgores av poly- 
vinylklorid detta ar fast vid den andra sidan av skiktet 
(2) av ref lekterande parlor i en vidhaftande transparent 

35 substans medelst hogf rekvenssvetsning . 



20 



4. Material enligt krav 3, kannetecknat 
av att parlorna i skiktet (5) ar anordnade i ett enda 
lager. 

5. Material enligt nagot av foregaende krav, 
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10. Material enligt nagot av kraven 1-3, kanne - 
tec.knat av att den vidhaf tande substansen ar en 
etsande lack. 

11. Material enligt krav 10, kannetecknat 
5 av att lacken ar en s k screentryckslack . 

12. Material enligt nagot av kraven 1-3, kanne- 
tecknat av att ett skikt (6) av en transparent farg 
ar anordnat i anslutning till det forsta plastskiktet (1) . 

13. Material enligt krav 3, kannetecknat 
10 av att ett skikt (7) av partiklar med total reflektans ar 

anordnat i anslutning till sagda andra skikt (4b) av 
vidhaf tande substans. 

14. Material enligt krav 13, kannetecknat 
av att partiklarna med total reflektans ar 

15 aluminiumpartiklar . 

15. Material enligt nagot av kraven 1-14, 
kannetecknat av att materialet ar en plan skiva 
eller folie. 

16. Anvandning av ett material enligt nagot av kraven 
20 1-15 vid f ramstallning av en ref lekterande produkt medelst 

varmf ormning . 

17. Anvandning enligt krav 16, kanneteck- 
n a d av att varmf ormningen ar vakuumf ormning . 

18. Anvandning enligt krav 17, kanneteck- 
25 n a d av att vakuumf ormningen utfores till en valvd yta. 

19. Anvandning enligt krav 18, kanneteck- 
n a d av att den valvda ytan har formen av en hjalm. 



30 
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SAMMANDRAG 



Ett material for varmformning utgores av ett plast- 
skikt samt ett skikt av ref lekterande parlor i anslutning 
5 till en vidhaftande transparent substans . Materialet ar 

lampligt att anvandas vid f ramstallning av en ref lekterande 
produkt medelst varmformning. 
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CLAIMS 



1. Material for thermof orming, character- 
ized in that the material comprises a layer (2,5) of 

5 reflecting pearls in an adhering transparent substance 

which on one of its sides is arranged adjacent to a first 
plastic layer (1) . 

2. Material as in claim 1, character- 
ized in that a second plastic layer (3) is arranged 

10 adjacent to the other side of the layer (2) of reflecting 
pearls in an adhering transparent substance . 

3. Material as in claim 1, character- 
ized in that the adhering substance comprises a first 
and a second layer (4a, 4b) surrounding a layer (5) of 

15 reflecting pearls, the first layer (4a) being arranged 
adjacent to the first plastic layer (1) . 

4. Material as in claim 3, character- 
ized in that the pearls in the layer (5) are arranged 
as a monolayer. 

20 5. Material as in any of claims 1-4, charac- 

terized in that the pearls are made of glass or 
plastic . 

6. Material as in any of claims 1-5, charac- 
terized in that the pearls have a diameter between 

25 0.01 and 0.05 mm. 

7. Material as in any of claims 1-3, c h a r a c - 
terized in that the plastic layer (1,3) is 
transparent . 



30 terized in that the plastic layer (1,3) comprises 
polyvinyl chloride or polyester . 

9. Material as in claim 8, character- 
ized in that when the second plastic layer (3) 
comprises polyvinyl chloride this layer is attached to the 

35 other side of the layer (2) of reflecting pearls in an 
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Material 



as in any of claims 1-3, charac- 
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adhering transparent substance by means of high-frequency- 
welding. 

10. Material as in any of claims 1-3, c h a r a c - 
terized in that the adhering substance is an 

5 etching lacquer. 

11. Material as in claim 10, character- 
ized in that the lacquer is a screen printing lacquer. 

12. Material as in any of claims 1-3, charac- 
terized in that a layer (6) of a transparent dye is 

10 arranged adjacent to the first plastic layer (1) . 

13. Material as in claim 3, character- 
ized in that a layer (7) of particles with total 
reflectance is arranged adjacent to said other layer (4b) 
of adhering substance. 

15 14. Material as in claim 13, character- 

ized in that the particles with total reflectance are 
aluminium particles. 

15. Material as in any of claims 1-14, c h a r a c - 
terized in that the material is a plane sheet or a 

20 foil . 

16. Use of a material as claimed in any of claims 1- 
15 for the manufacturing of a reflecting product by means 
of thermoforming. 



25 in that the thermoforming is vacuum forming. 

18. Use as in claim 17, characterized 

in that vacuum forming is accomplished to a curved surface. 

19. Use as in claim 18, characterized 
in that the curved surface has the form of a helmet. 



17. Use as in claim 16, characterized 



30 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The subject-matter of independent claim 1 , if it is understood in accordance with 
point VIII-2 below, differs from the disclosure of the closest prior art document D10 
(US 4 025 159 A) in that the "reflecting layer" (2,5) (see figures) and the "first 
transparent layer" (1) are continuously adherent one to the other and shaped by 
means of thermoforming so that after cooling they have a curved or irregular 
shape like a helmet, whereas in D10 thermoforming is used to make the layers 
(11,15) and (12) adhere by means of pressing these layers between heated 
platens, one of which being the embossing plate (19) (see D10, col.3, lines 52- 
54), so that the layers result to be adherent only in some portions, like the grid 
(13) of fig.1. 

The above described production process of the sheet of D10 is not suited to 
shape the layers of D10 in a curved shape like a helmet. In fact, D10 does not 
explicitly mention the intent to give to the sheet a curved shape, the aim being 
rather the production of plane sheetings (see figures) having sealed cells in order 
to prevent the penetration of moisture onto the retroreflecting layer: these cells 
would break if the sheeting were bent or curved. 

2. None of the further available prior art documents suggest to modify the apparatus 
of D1 in a way which would lead to the subject-matter of claim 1 . In particular, 
none of these documents mention neither explicitly the use of thermoforming for 
shaping a retroreflective sheeting, nor the necessity of preforming a retroreflecting 
sheeting in a curved or irregular shape: in all the cases in which the fitting of a 
retroreflecting sheeting to a curved or irregular surface is provided, this is 
achieved by means of a retroreflective adhesive tape (see for example D1 , D3, 
D4, D7), rather than with a sheeting which has been previously heated, preformed 
and cooled. 

3. As a consequence the subject-matter of independent claim 1 meets the criteria of 
Art.33(3) PCT in respect of inventive step. 

4. The other claims 2-13 are dependent claims, which define more detailed 
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Re Item VII 

Certain defects in the international application 

1. Since document D10 is not identified in the description and the relevant 
background art disclosed therein is not discussed, the criteria of Rule 5 (1) (a) 
PCT are not met. 

2. Since the independent claims are not drafted in the two-part form, which in the 
present case would be appropriate, with those features known in combination 
from the prior art (document D10) being placed in a preamble and with the 
remaining features being included in a characteristic part, Rule 6.3 (b) PCT, Rule 
6.3 (b) (i) PCT and Rule 6.3 (b) (ii) PCT are not met. 



Re Item VIII 

Certain observations on the international application 

1. It appears that the formulation "use of a material" in all the claims could be better 
expressed by a formulation defining a "method of manufacturing" a reflecting 
layer. 

2. The expression "adjacent to" in independent claim 1, line 6, does not make clear 
whether the "reflecting layer" is in continuous contact and adherent on its whole 
surface to the "first transparent layer" of line 7, or whether it is just proximate, 
without being adherent to the "reflecting layer" on its whole surface. 

However, it appears from all the embodiments (see figs. 1-4) that these two layers 
are placed in close and continuous contact one with the other. This definition is 
essential for the performing of the invention. 
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CLAIMS 

1. Use of a material comprising a reflecting layer 
(2,5) of pearls of transparent glass or plastic at least 

5 partially embedded in an adhering transparent substance, 
said layer being arranged at one side thereof adjacent to 
a first transparent plastic layer (1) comprising polyvinyl 
chloride or polyester, for manufacturing, by means of 
thermof orming, a retro-reflecting shell which, after 
10 cooling, has a curved or irregular surface shaped as a 
helmet with the capability of reflecting light in all 
directions . 

2. Use as in claim 1, characterized 
in that the thermof orming is vacuum forming. 

15 3. Use as in claim lor2, character- 

ized in that the material is a plane sheet or a foil. 

4. Use as in claim l or 2 , character- 
ized in that a second transparent plastic layer (3) 
comprising polyvinyl chloride or polyester is arranged on 

20 the other side of the layer of pearls, opposite to said 
first transparent plastic layer (1) . 

5. Use as in claim 1 or 2 , character- 
ized in that the adhering substance comprises a first 
and a second layer (4a, 4b) surrounding the layer (5) of 

25 pearls, the first layer (4a) being arranged adjacent to 
said first transparent plastic layer (1) . 

6. Use as in claim 5, characterized 
in that the pearls in the layer (5) form a monolayer. 

7. Use as in any of claims 1-6, c h a r a c - 

30 terized in that the pearls have a diameter between 
0.01 jand 0.05. mm. 

8. Use as in claim 4, characterized 
in that when the second plastic layer (3) comprises 
polyvinyl chloride it is high-frequency welded to the 

35 reflecting layer (2) . 




2 



9. Use as in any of claims 1-8, c h a r a c - 
terized in that the adhering transparent substance 
is a lacquer. 

10. Use as in claim 9, characterized 
5 in that the lacquer is a screen printing lacquer. 

11. Use as in any of claims 1-5, c h a r a c - 
terized in that a layer (6) of a transparent dye 
is arranged adjacent to said first transparent plastic 
layer (1) . 

10 12. Use as in claim 5, characterized 

in that a high gloss material layer (7) is arranged 
adjacent to said second layer (4b) of the adhering 
substance opposite to the reflecting layer (5) of pearls. 
13. Use as in claim 12, characterized 

15 in that the high gloss material layer (7) comprises 
aluminium particles. 
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REFLECTING MATERIAL 

pUid the ZZnvenl'&n 

The present invention refers to a material for 
thermoforming as well as to the use of this material for 
the manufacturing of a reflecting product by means of 
thermoforming. g aSL Xg fiovu^J of 4 /u^Z^ M/l^'on 

While .performing different activities during more or 
less bad lighting, it is important for a person performing 
the activities to be completely visible. At present, a 
person can obtain a lower degree of protection by different 
types of reflex tapes, so as to be visible during poor 
light conditions. This does not only apply to different 
types of spare time activities, such as bicycling and horse 
riding, but also to activities related to employment, such 
as for instance firemen and policemen, which have to 
protect themselves with adequate reflector means when 
working professionally under conditions with low levels of 
lighting. In this connection a "reflector means" 
accomplishes a reflection in which light is reflected in 
directions close to the direction from which it came. 

In the nowadays existing traffic environment, it is 
especially important to protect the head, and this applies 
to children as well as grown-ups. However, conventional 
helmets are not easily noticed, for example,' by motorists , 
at night, and the user may risk injury from a traffic • 
accident on such occasions even if a helmet is used. In 
order to alert a motorist under these conditions, several 
types of reflecting warning signs, which are visible at ' 
night, are now commercially available. 

Ordinary plane reflector means, however, have a 
limited protecting effect by only emitting light when -. 
struck by light from only one direction. It is true that 
different kinds of adhesive reflecting tapes exist which 

be fastened "for" example on clothes" or' helmets'.';. However , 
self -adhesive 'materlar,". such "as V sticker? ' cannot be ^- ' % 



can 
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applied to a curved surface due to the formation of 
wrinkles. On the same grounds, it can neither be applied to 
a material in the form of a sheet which subsequently is 
fixed onto a curved surface by means of thermof orming , 
since the material then will crack or crackle. Due to the 
above mentioned problems, reflecting materials according to 
the state of the art rapidly lo^se their reflecting 
properties when applied tc^irregular^or^ curved surfaces. 

The purpose^of the invention "is thus to provide a 
reflecting material which can be used both as a reflecting 
plane sheet per se and as a material for thermof orming, 
preferably by means of vacuum forming, to a curved or 
irregular surface, the material retaining its reflecting 
property without crack formation or cracking . ZjCn order to 
achieve this purpose, the invention has obtained the 
characterizing features pf claim land its use has obtained 
the characterizing features of claim 16 . 

£jn order to explain the invention in more detail, 
reference is made to. the ^acco.mpany^nc ^^ing.^in whichj 
FIG 1 schematically sWs a cross section-through a 
reflecting material in the form of a sheet according to the 
invention, 

FIG 2 schematically shows a cross section through a 
further development of the ,embodiment of the material 
according to the invention, which is shown in FIG 1; 

FIG 3 schematically shows a cross section through an 
alternative embodiment of the material according to the 
invention, and 

FIG 4 schematically shows a cross section through a 
material according to a preferred embodiment of the 

invention. bjtH ^J - fojcr /'/>// * 4 O-C 2>4»A/%T 

In FIG 1 the material according to the invention is 
shown in its most simple form, and consists of a plane 
sheet 1 which is coated with a reflecting layer 2. The 
.'•.sheet 1 can be of every type of plastic material. However, ; 
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it is preferred that the sheet comprises a transparent 
thermoplastic polymer material, preferably crystal -clear 
polyvinyl chloride (PVC) or polyester, the polyester being 
preferred since it is more harmless to the environment. 

The reflecting layer 2 comprises a suspension of 
pearls, for example of glass or plastic, in an adhering 
substance, preferably a lacquer. In this connection a 
lacquer means a non- pigmented liquid with an -organic film 
forming substance which can be a natural resin, a synthetic 
resin or an oil. Preferably a so-called screen printing 
lacquer is used. 

It is an important aspect of the invention that 
pearls of a certain si2e are mixed with the adhesive 
substance. Preferably, the pearls have a diameter between 
0.01 and 0.05 mm. The adhesive substance must be able to 
attach to the plastic at the same time as it shall be able 
to bind to the pearls. Thus, the adhering substance 
comprises an etching transparent glue coating. In this 
connection etching refers to an increase in surface 
roughness of the plastic by dissolution of the same. After 
the application of the reflecting layer 2, the adhering 
substance in the form of a lacquer is hardened, preferably 
by means of heat, but it can also be hardened in other 
ways, for example by means of radiation. 

In order to obtain a reflecting laminated material 
according to the invention, the adhering substance and 
pearls of for example glass or plastic are mixed into a 
suspension which must have a suitable consistency so that 
the pearls of microscopic size will be transferred to the 
plane sheet 1 by means of a known technique in the form of 
screen printing (silk screen processing) . This is a method 
- which normally is used for applying a pattern to a plastic 
. ' sheet which is to be subjected to thermof orming . The size ; 
." of the pearls is thus also; adapted to be able to pass. ■ 
through the open holes of a_ screen stencil which normally. . 
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is used for pressing a pattern medium against the sheet. 
When the pearls used are of glass, they must be polished 
pearls of high quality . The same type of glass pearls as in 
existing reflecting tapes can be used with advantage. 
5 Preferably, the size of the glass pearls lies within the 
range of 0.01-0.05 mm. 



form of a lacquer could surprisingly comprise as much as 
85 %. This results in the consumption of 1 kg glass pearls 
for covering 4-5 m 2 of the sheet, which after therraof orming 
15 for example can be used for shells for about 5 0 helmets of 
normal size. 

The material according to the invention can in this 
embodiment also be used for achieving a reflection in two 
directions, by the reflective layer being applied to both 

20 sides of a suitable surface. It is of' advantage if this 

surface is a -sheet of plastic material which can be / 
thermof ormed.- Preferably all kinds of existing materials of 
polyvinyl chloride (PVC) are used, i.e. all thermoplastic 
materials which comprise polymexs of vinyl chloride. The 

25 plane reflecting material can also be used without 

thermoforming in the form of a traffic sign or another 
warning sign indicating danger or other circumstances which 
should be observed by the public. 



30 sheet 1, other patterns can be printed on the material 

according to the invention. This is then thermof ormed, for 
example by means of vacuum forming, to a shape - 
corresponding to the curved surfaces, which the shells thus 
formed are intended to fit. The thermoplastic material 

35 according to the invention, in the form of a plane or ; . 
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By this procedure, the suspension is anchored on the 
plane material, a reflecting surface being obtained. The 
more pearls mixed into the suspension, the better 
reflectance is achieved. In this connection the amount of 
glass pearls suspended in the adhering substance in the 



When the reflective layer 2 has been applied to the 
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flexible sheet or foil of a thickness which is sufficient 
for vacuum forming, is then heated to its vacuum forming 
temperature and formed to a general contour of a mould by 
means of a pressure difference. Thus, vacuum forming is 
performed by means of known techniques at 130 °C, the 
material being drawn and stretched to a shell which for 
example has the shape of a helmet. /^tt>/> 

After cooling, the thin shells formed arev^sawn^'into 
separate units, and holes are optionally punched out in 
them. If the shells are to be used in a .finished product in 
the form of a helmet, the shell is finally glued onto an 
inner helmet which has a protective effect on the head. 

The helmet can then, if desired, be built in with a 
further plastic layer. This can be necessary since the 
virtual reflection can be reduced, i.e. in humid weather. 
For this reason a further coating is applied to the 
finished product, e.g. a layer which protects the 
reflecting layer and strengthens it even more. As shown in 
FIG 2 , this can be achieved by a further layer 3 of 
preferably PVC being applied by means of for example high- 
frequency welding to the reflecting layer 2 which in turn 
is disposed on the plane sheet 1. 

A more cost-efficient embodiment of the invention 
according to FIG 1 is shown in FIG 3,' a plane sheet 1 of 
preferably a plastic material being used as above, said 
material being workable by means of vacuum forming. In this 
embodiment a layer 4a of an adhering substance is disposed 
on the sheet 1, and a thin layer 5 of pearls is applied to 
the layer 4a. A further layer 4b of an adhering substance 
is again disposed over this layer 5 of pearls. 

The layers 4a and 4b preferably consist of the same 
transparent glass-clear adhering substance in the form of a 
lacquer, the lacquer in the layer 4a being etching as in 
the previous embodiment . . 
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With reference to FIG 3, the reflecting laminated 
material is achieved by the etching layer 4a of adhering 
substance being applied to the sheet 1. Pearls are spread 
onto this layer before it has dried. This can for example 
be accomplished mechanically with an equipment which 
usually is utilised for coating with different kinds of 
powders. Glass pearls are. for example spread in this 
procedure so that they will fall down onto the still sticky 
layer 4a, a monolayer of glass pearls contacting the same 
with non-adhering pearls on the top. The sheet with 
accompanying layers 4a and 5 is then allowed to pass an 
oven for curing of the adhering substance in the layer 4a. 
• When this layer has been cured, non-adhering glass pearls 
can be sucked off and reused. Another layer 4b of adhering 
substance is then applied to the layer 5 of glass pearls, 
the sheet with accompanying layers then being allowed to 
pass the oven again for curing of the layer 4b. 

The material according to this embodiment of the 
invention can also be vacuum formed into a reflecting shell 
to be applied to a curved surface without any crackle 
formation taken place during the forming procedure. The 
reflecting surface is sufficiently well adapted for many 
applications in order to provide for an efficient 
reflecting effect. 

In FIG 4 an embodiment is shown which is especially 
preferred when the material according. to the invention is 
to be used for reflecting helmets . By arranging the product 
in the form of a shell from the material according to the 
invention for example on the inside of a bicycle helmet, in 
which holes have been cut out for the reflecting material, 
the reflecting product can be used where it is more 
protected from the surrounding world. In this embodiment 
this can be achieved by a layer of the material according 
to the invention being arranged on that side of the sheet 1 
which in the finished helmet will not be directed towards 
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the light source, i.e. the sheet 1 acts as a protecting 
layer for the other layers. 

With reference to FIG 4, a colour layer 6 is arranged 
between the sheet 1 and the layer 4a of an adhering 
substance. The colour layer 6 comprises a transparent dye 
known in the art, which can be excluded in dependence of 
the design and appearance of the final product. The 
reflecting layer is arranged as in the preceding embodiment 
in the form of a single layer of pearls, for example' of 
glass or plastic, between two layers, 4a and 4b, of 
adhering substance. In this connection the adhering 
substance used should be able to etch dyes as well as 
plastics. 

A layer 7 of a material with high gloss, for example 
silver or aluminium, is disposed on the layer 4b of 
adhering substance in order to further amplify the 
reflection. Preferably, aluminium particles are used. Thus, 
when the reflecting layer 5 is illuminated, the light not 
immediately reflected by this layer will be reflected with 
total reflectance by the layer 7 and re-transmitted towards 
the observer -after reflection by the pearls in the layer 5. 

The layer 7 is preferably applied to the laminate 
according to the invention as a paste of commercial 
aluminium particles by means of the above-mentioned 
technique in the form of screen printing. . 

The reflecting laminated material according to the 
invention can then be heated to a temperature which is 
suitable for vacuum forming, e.g. 130 °C, vacuum forming 
then being performed as described above. The reflecting 
material in the form of a sheet according to the invention 
must in this connection have a thickness which is 
. sufficient considering the product contemplated after 
vacuum forming. The material can for example be vacuum 
formed into a shell in the form. of ..a helmet which becomes 
• highly reflecting .from the outside, with, the reflecting "... . 
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layer on the inside of the helmet, the reflecting layer 
thus being protected against all types of damages. In this 
way a helmet of impact -resistant plastic can be achieved 
with reflecting patterns as well as usual patterns, which 
can result in increased road safety, especially for 
children. 

It should be observed, that a colour layer, if 
desired, can be arranged in a corresponding way in other 
embodiments of the invention. In this connection the 
location of the colour layer in the laminate is not 
crucial. A dye can also be mixed into the suspension of 
pearls and adhering substance, a reflection of the 
corresponding colour then being obtained. In this 
connection the dyes should also be transparent . 
Furthermore , it is important that all transparent 
components in the material according to the invention 
retain this property after thermof orming, such as vacuum 
forming . 

Warning articles manufactured from the material of 
the present invention present a reflective construction 
which is durable, rather cheap and quite visible under poor 
natural light conditions, especially at night, when the 
reflecting articles are illuminated by an external active 
light source, such as a light from a head light of a car. 
By the vacuum forming property of the inventive material, 
the invention can be used for increased safety, especially 
on the roads. Products having an irregular or curved 
surface can be produced with a functional reflectance when 
the present invention is used. Thus, all kinds of light 
reflecting products can be achieved, such as bicycle 
helmets , protective helmets for building workers and 
playing children, and so on. Accordingly, the invention can 
be used as a reflective device with the capability of 
.reflecting light and thus being visible from all angles, 
i.e.- a retro-reflecting device generating a reflection in ; • 
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all directions and usable on a person as such. Other 
products for increased road safety can also be obtained by 
using the invention when a more or less completely 
reflecting surface is desired, such as hub caps with 
ornaments and reflective patterns. 
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